The group of lines in the argon spectrum first observed by Schuster* [for figure, see Vol. iv. p. 199] is easily seen. 'Owing to the warmth F is very diffuse, sometimes nearly filling up the interval between 4879 and 484*7. On one occasion when the original air taken was only 5 c.c., the group was almost as distinct as with pure argon. The residual gas, measured cold, was probably no more than '1 c.c. This was rather an extreme case, and it would not have been possible to renew the sparking without an addition of oxygen, to be afterwards removed by careful additions of hydrogen. But the argon spectrum shows fairly well even when the gas is diluted with two or three times its volume of oxygen.
I have described this experiment at some length because I think that it would make, a good exercise for students, requiring no special apparatus but what they should be able to construct for themselves. Although, as I have said, 5 c.c. of air is ample, a novice would naturally begin with 10 or 15 c.c.
Concentration of Helium from the Atmosphere.
In a footnote [p. 266] to a paper on the Separation of Gases by Diffusion^. I suggested that the lighter constituent of a mixture might be concentrated by causing it to diffuse against a stream of an easily absorbable gas, such as carbonic acid. In Jan. 1899 a good many trials upon these lines were made with the object of putting in evidence the helium of the atmosphere, and a certain degree of success was attained. A stream of carbonic acid (prepared from marble and hydrochloric acid and reckoned at 3 litres per hour) is maintained for say 14 hours through a diffusion-tube open above to the atmosphere. This tube, placed vertically, is about 40 cm. long and of about 5 cm. diameter. The gases of the atmosphere diffuse downwards into the tube, but the heavier constituents are held almost entirely at bay by the stream of carbonic acid. If we draw off continuously a supply from a point say halfway down the diffusion-tube, we shall obtain carbonic acid with a small admixture of atmospheric gases in which the lighter ingredients, e.g. water, hydrogen, and helium, are relatively much concentrated. In my experiments the lateral stream was about 250 c.c. per hour, and was manipulated with the aid of a Sprengel pump. Between the pump and the diffusion-tube was interposed a short length of tobacco-pipe through the walls of which the gas had to pass and which presented the right degree of obstruction. After passage to the low-pressure side, the bulk of the C02 was absorbed with alkali, and the residual gases collected over alkali at the foot of the Sprengel in the usual way.
* Bayleigh and Eamsay, Phil. Trans. 186, p. 224 (1895).    [Vol. iv. p. 169.]   See also Nature,
Vnl    T.TT   -n    IflR  nftQfi\        rVnl    TXT   r,    1QQ 1 Roy. the centre of gravity is of less consequence, and it was found that very good results could be arrived at by somewhat rapidly lowering the apparatus while held in the hands with axis vertical. It isn one side by a moving plane and on the other by a fixed plane.
